Abstract. We consider two parameter iteration methods for the coupled Sylvester matrix equations
Introduction
Let m×n denote the set of m × n real matrices and let m := m×1 . We consider the coupled Sylvester matrix equation 
and the block λE 12 − A 12 can be eliminated by solving the generalized Sylvester equation
for unknown matrices R and L. Another equation closely related to the matrix Sylvester equations is the second order system [11, 12, 14, 40, 41] , conjugate gradient method [1, 3-10, 17-20, 22, 23, 27, 37, 38, 42, 43, 45] . For the matrix equations of the form AX B + C = E, AX + X B = F, AX B + C X D = F, A T X + X A + B T AX = C, the parameter iteration methods [21, 50] can be used and it is the main tool we employ here. Therefore, in Section 2, we recall basic results needed for what follows. A parameter iteration method is described and investigated in Section 3. Section 4 deals with an accelerating algorithm for Eq. (1.1), and numerical examples are discussed in Section 5. Our final summary and conclusions are presented in Section 6.
Preliminaries
If A is a real matrix then A T refers to the transpose of A. For any matrices A = (a i j ) and B we denote by A ⊗ B the Kronecker product of A and B -i.e. A ⊗ B := (a i j B) .
T . Let us now recall a few basic results. 
